INTRODUCTION {#s1}
============

From 1998 to 2008 the number of emergency department (ED) visits increased by 30% from 94.8 million to 123 million, while the total national number of hospital-based EDs declined by 3.3% according to the American Hospital Association.[@i1936-900X-14-3-243-b1] The Centers for Disease Control and Prevention (CDC) has reported that in 2007, approximately 1 in 5 persons in the United States (U.S.) population had 1 or more ED visits in a 12-month period.[@i1936-900X-14-3-243-b2] Frequent ED Users (FEDU) are a diverse group of patients responsible for a disproportionate number of ED visits.[@i1936-900X-14-3-243-b3] It is not well understood how FEDU have contributed to the overall increases in ED volumes, or in hospital admissions. Previous studies have described a variety of FEDU demographic characteristics but these studies have not described subgroups of FEDU relative to their presentation and admission patterns over extended periods of time.[@i1936-900X-14-3-243-b3] LaCalle and Rabin[@i1936-900X-14-3-243-b3] noted in their systematic literature review of FEDU, "...although subgroups of the frequent user population exist, the results of existing studies fall short of characterizing the discrete groups, at least in ways that are useful in developing public policy".

Several large studies have analyzed the impact of FEDU on ED volumes. Two used statewide databases to examine FEDU. Cook et al[@i1936-900X-14-3-243-b4] reviewed 3 years of ED presentations in Utah and defined FEDU as \> 4 visits. In this study, FEDU accounted for 5% of ED patients but represented more than 21% of ED visits. Fuda and Immekus[@i1936-900X-14-3-243-b5] reported all ED presentations of Massachusetts residents in 2003 and found 1% had \>5 ED visits. This group of FEDU accounted for 3.8% of ED patients but represented 17% of ED visits. These patients had a higher rate of hospitalization. Mandelberg et al[@i1936-900X-14-3-243-b6] reported 5 years of FEDU (≥ 5 visits/year) at San Francisco General Hospital. This group of FEDU accounted for 3.9% of ED patients and 20.8% of ED visits. None of these studies further stratified FEDU with respect to their visit frequency.

When FEDU have been stratified into groups according to visit frequency, differences have been detected. For example, Ruger et al[@i1936-900X-14-3-243-b7] reported patients with 3--20 visits were more likely to be admitted to a hospital, while patients with \> 20 visits were less likely to be admitted and were more likely to be triaged at a lower severity. Similar studies by Moore et al[@i1936-900X-14-3-243-b8] and Blank et al[@i1936-900X-14-3-243-b9] created distinct visit categories for FEDU, and then identified differences in such areas as triage acuity, insurance coverage, and admission rate.

The cited studies have documented the impact of FEDU on healthcare resource utilization as well as the heterogeneity of this population. The purpose of this investigation was to further characterize the FEDU population by stratifying visit frequency over time. Our hypotheses were that FEDU visits would increase over a 10-year period and there would be discrete differences seen over time within the FEDU categories.

METHODS {#s2}
=======

We conducted this institutional review board approved retrospective review at an urban, inner city hospital ED with \> 95,000 annual visits using an electronic ED information system (EmSTAT, AllScripts, Cary NC). We grouped FEDU according to number of annual visits: 5--9, 10--14, 15--19, and ≥ 20 and studied over 3 time periods: November, 1998--October 1999 (year 0), November 2003--October 2004, (year 5), November 2008--October, 2009 (year 10). Variables analyzed included number of visits, number of FEDUs, disposition, and insurance status. Patients were considered to have no insurance if they were registered as "self-pay," "charity care," or "Medicaid pending." We chose the most frequently documented insurance status for analysis for each patient in each time period.

To assess differences in the distributions of the number of visits and number of FEDUs over the 3 time periods, we performed 1 sample Kolmogorov-Smirnov (K-S) test for each outcome. This method tests whether the numbers are evenly distributed across the 3 time points. For example, using the total number of visits from all 3 periods as the denominator, K-S would test whether the percentage of visits for 98--99, 03--04 and 08--09 are all equal to 33.3% (100/3). We performed this test instead of the typical analysis of variance (ANOVA) method because we only have 1 number for each time period and hence no measure of variability needed for ANOVA. Chi-square tests were done to assess differences in admission and insurance rates over time and within FEDU groups. We set the overall testing level at 0.05, and we used Bonferroni adjustments when assessing pair-wise comparisons of FEDU groups within a time point (p\<0.05/10) and time points within a FEDU group (p\<0.05/6).

RESULTS {#s3}
=======

We found a 68% increase in FEDU patients over the decade studied, which was significant as compared to the overall ED census increase (p\<0.001) during the same time period. The increase in overall ED census was 9% from 87,230 (year 0) to 95,170 (year 10), while the increase in visits by the FEDU population increased by 83% from 10,180 (year 0) to 18,659 (year 10) ([Table 1](#i1936-900X-14-3-243-t01){ref-type="table"}). The percentage of visits accounted for by FEDU was 11.5% in year 0, 15.8% in year 5, and 19.6% in year 10. There was a significant increase in the number of patients in each visit frequency group over time ([Figure 1](#i1936-900X-14-3-243-f01){ref-type="fig"}) (p\<0.001). The total number of visits by each FEDU group also increased (p\<0.001) as shown in [Figure 2](#i1936-900X-14-3-243-f02){ref-type="fig"}.

![Number of patients in each frequent emergency department users (FEDU) group in years 0, 5, & 10.](i1936-900X-14-3-243-f01){#i1936-900X-14-3-243-f01}

![Number of emergency department visits by each frequent emergency department users group in years 0,5, & 10.](i1936-900X-14-3-243-f02){#i1936-900X-14-3-243-f02}

###### 

Summary of frequent emergency department user (FEDU) patient and visit data for all groups and time periods.
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Patients in the 5--9 group were the largest FEDU grouping across all time periods and had the greatest impact on ED volume. In years 0, 5, and 10, the 5--9 group accounted for 8.2%, 10.2%, and 12.3% of total ED visits, respectively.

The proportion of FEDU visits for the 5--9 group resulting in admission increased from 25.9% to 29% from year 0 to year 10 (p\<0.001). Admission rates within the other groups did not change significantly ([Table 2](#i1936-900X-14-3-243-t02){ref-type="table"}). In comparing admission rates between FEDU groups, the admission rate for the 5--9 group was significantly higher than the ≥ 20 group for the year 5 time period (26.3% vs. 13.6%, p\<0.001) and the year 10 time period (29% vs. 12.5%, p\<0.001). At year 0, the difference showed a similar trend but was not significant (25.9% vs. 14.8%, p=0.052). The overall hospital admission rate for emergency patients over the same time span remained stable at 22--24%.

###### 

Admission rates for frequent emergency department user groups in years 0, 5, & 10.
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The overall proportion of uninsured FEDU was relatively stable over the decade studied (4.0% in year 0, 1.8% in year 5, 5.6% in year 10). While this proportion remained relatively low for FEDU, the uninsured rate for the overall ED population for the same time intervals increased (12.6%, 17.9%, and 21.8% for years 0, 5, and 10, respectively).

DISCUSSION {#s4}
==========

The number of visits to this inner city ED has increased by 9% over the past decade. This is less than the 30% increase in total ED visits in the U.S. over this same time period. However, from 1998 to 2008, our ED had an 83% increase in FEDU visits as well as a 66% increase in FEDU patients. It is not known what proportion of the nationwide increase in ED visits is related to FEDU since this has not been reported. ED use per capita has increased from 34.1 visits/100 persons in 1996 to 40.5 visits/100 in 2006.[@i1936-900X-14-3-243-b11] Our study suggests the reported increase in ED use per capita and overall ED use is related to increased FEDU visits. Our increases have occurred despite relatively stable insurance coverage for most of these patients, which is consistent with past FEDU studies.[@i1936-900X-14-3-243-b3][@i1936-900X-14-3-243-b9] We postulate that the increase in FEDU visits is due to a lack of both primary and specialty care access in this inner city community.

Our results highlight the impact FEDU with 5--9 visits/year have on total ED volume. Distinct from the other FEDU groups, the 5--9 group had the most patients and visits as compared to all other groups over all 3 time periods. This group also had more visits than all the other FEDU groups combined. LaCalle and Rabin\'s[@i1936-900X-14-3-243-b3] review article determined patients with ≥ 4 visits accounted for 21%--28% of ED visits. Our stratification of FEDU subgroups reported that this 5--9 group accounts for the most noteworthy volume percentages (8.2%, 10.2%, and 12.3% respectively for the years examined).

When broadly categorizing the FEDU population, admission rates were stable. However, when subdividing FEDU into groups, the 5--9 group was a generally sicker population as they had significantly higher hospital admission rates. Lower admission rates for the ≥ 20 group are consistent with the findings of past research focusing on "high" FEDU.[@i1936-900X-14-3-243-b3][@i1936-900X-14-3-243-b7] Although the ≥ 20 group of FEDU may be more visible, the 5--9 group is the driving force behind volume increases. While we did not specifically study the clinical conditions associated in our patients, previous experience with the \> 20 group has shown a higher incidence of substance abuse, psychiatric complaints, and social challenges, particularly with housing and transportation.[@i1936-900X-14-3-243-b12] We believe this important difference should be considered when planning FEDU interventions.

Previous impact studies have treated the FEDU population as a large homogeneous group for all patients with 5 or more visits.[@i1936-900X-14-3-243-b4] By purposefully stratifying into distinct groups, we were able to further characterize the heterogeneity of our FEDU population. We believe that any interventions targeting FEDU must consider the differences among the groups of FEDU and be tailored to their needs. LaCalle and Rabin\'s[@i1936-900X-14-3-243-b3] review found "...no study has shown a threshold number at which striking differences in resources, demographics, or clinical import are observed." Our study demonstrated that the 5--9 group accounts for the greatest impact on ED volume and hospital admissions (i.e., healthcare resource utilization), fulfilling the threshold criteria LaCalle seeks. We believe the 5^th^ visit is the trigger to implement specific planned interventions to address the healthcare needs of the FEDU population.

Interventions to address FEDU may be more effective if targeted to specific subgroups. For example, a program to address hospital readmission may be more effective if directed at the 5--9 group. A separate program for the ≥ 20 FEDU group may prove more beneficial to the ED.

LIMITATIONS {#s5}
===========

We did not examine use over the entire 10 years reported but instead used 3 1--year "snap shots" to characterize FEDU patterns. This is a single site study. FEDU are well known to frequent multiple EDs. This fact may underestimate the ED visits of some FEDU. Another limitation specific to this single site is that it is located in an economically challenged city with a declining population. The changes observed in this study may not completely reflect changes elsewhere. The data regarding insurance status were of variable accuracy due to changes in individual insurance status over time. A final limitation is that we did not study the clinical conditions associated with the visits.

CONCLUSION {#s6}
==========

The ED census has increased over the past 10 years. The increase at this inner city hospital is disproportionately due to an increase in FEDU. The 5--9 group had the greatest increase in visits with the highest admission rate. Stratification of the FEDU population by visit frequency over time yields new insights into this heterogeneous population and may aid in planning interventions to address the healthcare needs of these patients.
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